Identification of the DNA binding specificity of the human ZNF219 protein and its function as a transcriptional repressor.
The ZNF219 gene is a member of the Kruppel-like zinc finger gene family that is involved in a diverse range of biological processes. The ZNF219 gene encodes a 77-kDa nuclear protein containing nine sets of C2H2 zinc finger structures. By using a random oligonucleotide selection assay and the electromobility gel shift assay, we have revealed that the ZNF219 protein recognizes two copies of CCCCCA. The DNA binding core element is CCCCC. 3' flanking A residues enhance binding of the ZNF219 protein. Use of the various truncated ZNF219 constructs demonstrated that zinc finger 1 to 3 or zinc finger 5 and 6 domains are sufficient to allow specific DNA binding. Both domains independently recognized the same consensus sequence, CCCCCA. Proteins expressed from human cDNA clones KIAA0390 and KIAA0222, which have partial similarities to ZNF219, also showed specific binding to the same core DNA sequence. Potential ZNF219 binding sites were found in the HMGN1 promoter. To examine the function of ZNF219 in the modulation of transcription, we constructed Gal4 DNA binding domain (DBD)/ZNF219 fusion proteins and demonstrated that ZNF219 functioned as a transcriptional repressor for the HMGN1 promoter. Experiments with the truncated ZNF219 constructs suggest that the proline-rich sequence (226-272 a.a., proline content 49%) was responsible for part of the observed repression. These findings provide us with an important start point in our understanding of the functional role of ZNF219 in vivo.